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Acacia longifolia (Andr.) Willd. is not invasive in its country of origin, Australia, but in South Africa, where it was 
introduced, acts as an aggressive invader species in Mountain Fynbos areas. Reproductive performance of this 
species at a single locality in South Africa is compared with results of similar studies conducted in Australia. Four 
factors, affecting pre-dispersal mortality of ovules and seeds, are considered as possible reasons for the prolific 
reproduction of the weed at this site in South Africa. These factors are pollination failure, resource deficiency, pre-
dation and developmental failure due to genetic defects. Of these factors, the lack of predators appears to be the 
major factor contributing to its success in seed production in South Africa. Therefore, biological control measures, 
using insects which damage the flowers, fruits or seeds, are likely to be the most efficient way of limiting the abun-
dance and spread of this species. 
Acacia longifolia (Andr.) Willd., 'n plant van Australiese herkoms, het indringerplantstatus in Suid-Afrika verwerf. Die 
voortplantingskapasiteit van die plant op een lokaliteit in Suid-Afrika is vergelyk met die resultate van soortgelyke 
studies wat in Australis gedoen is. Vier faktore wat voorverspreiding-saadmortaliteit veroorsaak, is ondersoek as 
moontlike verklarings vir die voortplantingssukses van die plant op die spesifieke lokaliteit in Suid-Afrika. Die faktore 
is swak bestuiwing, energietekorte, predasie en genetiese defekte. Die resultate steun die hipotese dat die afwesig-
heid van natuurlike vyande 'n belangrike faktor is wat meehelp tot die plant se suksesvolle saadproduksie in Suid-
Afrika. Biologiese beheer deur middel van insekte wat die blomme, vrugte of sade beskadig is dus waarskynlik die 
effektiefste manier om die verspreiding van die onkruid te beheer. 
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Introduction Characteristics of A. longifolia reproduction 
Acacia longifolia (Andr.) Willd. is rated the second most 
important invasive alien plant in the endangered fynbos 
biome (Macdonald & Jarman 1984). One of the main 
reasons for the invasiveness of the weed is the annual pro-
duction of high numbers of long-lived seeds that accumu-
late in the soil (Milton & Hall 1981). 
The inflorescences of A. longifolia are elongated, up to 50 
mm long and 70 mm in diameter, in contrast with the global 
inflorescences of all the other exotic Acacia species (de 
Beer 1986). The general aspects of reproduction were 
Milton & Hall (1981) studied the reproduction of several 
Australian acacias, including A. longifolia , in South Africa. 
Weiss (1983) studied the reproduction of A . longifolia in 
Australia. The reproduction of A . longifolia in South Africa 
was compared with the reproduction in Australia by Weiss 
(1981) and by Weiss & Milton (1984) . Both papers showed 
a significantly better reproductive performance in South 
Africa. 
The seed production potential of a plant is initially deter-
mined by the number of ovules, the success of their pollina-
tion and fertilization and their retention and development 
to maturity (Naylor 1984). Fenner (1985) recognizes four 
main causes of mortality of ovules and seeds during this pre-
dispersal phase namely (a) pollination failure, (b) resource 
deficiency, (c) predation and (d) developmental failure due 
to genetic defects. 
It is assumed that the higher seed production of A. longi-
folia, amongst others, is largely due to the lack of pre-
dispersal seed predators (Neser & Kluge 1986). In this 
study this hypothesis is tested in the light of the other poten-
tial causes of pre-dispersal seed loss (Fenner 1985). 
Materials and Methods 
Study site 
The study was done in the Banhoek Valley (33°58'S; 
18o58'E) in the winter rainfall region in the south-western 
Cape Province. The mean annual precipitation is about 
1412,5 mm and the mean annual temperature is 16,7°C 
(Figure 1). 
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Figure I Climatic data from the Bethlehem weather station about 5 
km from the study site. (a) Station ; (b) height above sea level; (c) 
mean annual temperature in oc; (d) mean annual precipitation in 
mm; (e) duration of observations in years; (f) highest temperature 
recorded; (g) mean daily maximum temperature of warmest month; 
(h) mean daily minimum temperature of coldest month; (i) lowest 
temperature recorded; (j) curve of mean monthly precipitation; (k) 
curve of mean monthly temperature. 
462 
studied on mature trees growing along the Dwars River in 
the Banhoek Valley. The data on inflorescence and pod 
production were collected on a north-facing slope about 1 
km away from the river. 
The number of flowers on each of 200 A. longifolia in-
florescences picked at random from about 20 trees growing 
next to a stream in the Banhoek Valley were determined in 
1983. The numbers of mature pods on each of 100 inflores-
cences from the same trees were determined as well as the 
numbers of seeds in 600 pods. The numbers of aborted 
seeds were recorded. 
Inflorescence and pod production 
In September 1983, five individual trees were selected on a 
densely infested, north-facing slope and three terminal 
branches on each tree were randomly chosen and marked. 
This small sample of possible genetic variation is justified 
by the general nature of the results being obtained (two of 
the trees, both about 500 m apart from the rest of the selec-
ted trees , died before completion of the study, probably 
due to herbicide drift from a nearby-located trial where 
herbicide was applied from the air. The three remaining 
trees exhibited no stress symptoms and the study was con-
tinued on them). 
The number of nodes and inflorescences on each branch 
was recorded. The original number of inflorescences could 
be estimated because the marks where they had aborted 
were clearly visible. The number of pods formed was recor-
ded for each node. The inflorescence mortality (taken as a 
percentage of the calculated original number), pod morta-
lity and the mean number of pods per inflorescence were 
calculated . Tukey's LSD test (Snedecor & Cochran 1980) 
was carried out to determine if any significant variation in 
inflorescences per node, pods per inflorescence , inflores-
cence mortality and pod mortality existed between trees. 
In August 1985, 20 terminal branches on each of the 
three trees studied in 1983 were randomly marked. The 
procedure followed in 1983 was repeated. The rates of in-
florescence and pod mortality for the 2 years were deter-
mined. Additionally, one branch originating from each of 
these marked in 1983 was chosen so that the 1983 and the 
1985 data could be compared by means of paired (-tests. 
Weather data for 1983 and 1985 was obtained from the 
Bethlehem weather station about 3 km away. 
Results 
Table 1 shows the comparison of aspects of the reproduc-
tion of A. longifolia obtained in this study with data presented 
Table 1 The reproductive performance of Acacia longi-
folia on sites in Australia and South Africa. The standard 
error is in brackets 
Mean number of flowers/ 
inflorescence 
Mean number of pods/ 
inflorescence 
Mean number of seeds/pod 
Mean percentage of aborted 
seeds 
Mean percentage of viable 
seeds 
Mean number of viable seeds 
m- 2 
South Africa 
42 .90 
(0,60) 
1,80 
(0 ,10) 
6,29 
(0,10) 
1,29 
(0 ,05) 
99,00' 
(0,27) 
5200,03 
IWeiss (1983) , data for 1980(a) and 1981(b) 
2Weiss & MiltllO (1984) 
3Weiss (1981) 
4Pieterse & Cairns (1986) 
Australia 
48,001 
(0 ,60) 
1,1<Y 
(0,10) 
3,50a1 4, lObI 
(0,20) (0,30) 
44,003 
(-) 
33,Oa l 556,Ob l 
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by Weiss (1981) and Weiss & Milton (1984) . A higher 
number of pods per inflorescence and higher numbers of 
viable seed per pod contribute to the far higher number of 
seeds produced per vertically projected square meter in 
South Africa (Table 1) . Table 2 shows that in both 1983 and 
1985 no significant differences could be detected between 
the three trees in the ultimate number of pods per inflores-
cence produced. In 1983 tree no. 2 and in 1985 tree no. 3 
had significantly fewer pods per inflorescence initially, but 
the final pod number per inflorescence did not differ signifi-
cantly as pod mortality was lower on these trees (Table 2). 
Table 2 Aspects of reproduction of three Acacia longi-
folia trees in 1983 and 1985 in the Banhoek Valley, south-
western Cape Province (I = initially and U = ultimately). 
Tukey's LSD value is given for each data row 
Tree 1 Tree 2 Tree 3 LSD 
1983 
Inflorescences/node I 2,00 a 1,97 a 2,07 a 3,74 
Inflorescences/node U 0,53 a 0,47 a 0,70 a 0,31 
PodS/inflorescence I 2,23 b 1,40 a 1,90 b 0,46 
Pods/inflorescence U 1,30 a 1,57 a 1,40 a 0,58 
Inflorescence mortality 72 ,90 a 76,80 a 66,00 a 13,48 
Pod mortality 82 ,70 b 44 ,30 a 70,10 ab 31 ,58 
1985 
Inflorescence/node I 1,75 a 1,78 a 1,90 a 0,24 
Inflorescence/node U 0,23 a 0,22 a 0,13 a 0,16 
Pods/inflorescence I 1,25 b 1,22 b 0,68 a 0,42 
Podslinflorescence U 0,95 a 0,66 a 0,57 a 0,44 
Inflorescence mortality 82,70 a 88,20 a 93 ,40 a 10,70 
Pod mortality 75 ,70 ab 87 ,40 b 71,40 a 14,04 
Different letters indicate significant differences (P = 0,05) between 
trees in each data row 
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Figure 2 The mean inflorescence (---) and pod (-) mortality of 
three Acacia longifolia trees in 1983 (e) and 1985 (.) in the Banhoek 
Valley in the south-western Cape Province , Republic of South Africa. 
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Results of the t-tests performed on the 1983 and 1985 
data showed no statistical differences between years, in ini-
tial number of inflorescences per node, initial and ultimate 
number of pods per inflorescence or pod mortality. How-
ever, inflorescence mortality in 1985 was significantly 
(P < 0,001) higher than in 1983 and resulted in a lower ulti-
mate number of inflorescences per node. 
The highest rate of pod and inflorescence mortality 
occurred shortly after anthesis in both years (Figure 2) . 
Weather data for the 2 years is shown in Figure 3. 
Discussion 
Table 1 shows that in South Africa, A. longifolia trees can 
produce approximately ten times more viable seed per ver-
tically projected square meter than do trees growing under 
optimum conditions in Australia (Weiss 1983). The first 
cause of ovule and seed mortality given by Fenner (1985), 
namely pollination failure , is probably not the main factor 
causing the big difference in seed production observed on 
the study sites in the two countries. Milton & Hall (1981) 
showed that pollination of A. longifolia by hand does not 
cause significantly more fruiting success than natural open 
pollination, an indication that there is no pollination failure 
in South Africa. 
Apparently no work on pollination success of A. longi-
folia has been done in Australia, but the number of pods 
per inflorescence, which does not differ greatly between 
the two countries, would seem to indicate that there is little 
difference in pollination success between the two countries. 
However, number of pods per inflorescence is not a reliable 
-E 
~ 
'0 
c 
~ 
-E 
E 
....... 
«I 
.... 
C 
«I 
a:: 
a 
LJ 1985 
20 
1~~'L~ 
b 
125 E 
100 
75 
50 
25 
0 
c 
400 
300 
200 
100 7: 
o Jf~Hi ... lIln 
J FMAMJJASOND 
Figure 3 Weather data for 1983 and 1985 obtained from the Bethle-
hem weather station near the Banhoek Valley. (a) Number of days 
when more than 200 km of wind was recorded , (b) mean amount of 
wind in km , (c) total precipitation in mm. 
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parameter for measuring pollination success because fer-
tilization success and various other factors causing pod 
mortality will influence the number of mature pods per in-
florescence . The difference in the number of flowers per 
inflorescence and the number of pods per inflorescence 
(Table 1) also does not seem sufficient to explain the mas-
sive difference in seed production. In Australia 2,29% of 
flowers per inflorescence produced pods compared to 
4,19% in South Africa. If differences in pollination success 
were the only factor affecting reproductive variation, the 
plant would have produced only about twice as much seed 
in South Africa. 
Resource deficiency, the second factor mentioned by 
Fenner (1985), may be the main inhibiting factor causing 
losses in South Africa. Resource deficiency was found to be 
the main reason for seed abortion in Lupinus texensis 
(Schaal 1980), flower abscission and fruit abortion in Ascle-
pias speciosa (Bookman 1983), fruit abortion in Catalpa 
speciosa (Stephenson 1980) and fruit and seed reduction in 
Cassia fasciculata (Lee & Bazzaz 1982). Lloyd (1980) pro-
posed that in one reproductive session, the level of mater-
nal expenditure of an angiosperm plant is determined by a 
temporal series of controls on the number of potential fruits 
in which an investment is made . According to Lloyd's 
(1980) hypothesis, the amount of maternal expenditure is 
mainly regulated at three principal stages, the determina-
tion of flowers, the development of ovaries and the matura-
tion of fruit. Lloyd et al. (1980) studied 17 angiosperm 
species and found circumstantial evidence that supported 
Lloyd's hypothesis. 
Table 2 shows inflorescence and pod mortality figures of 
up to 93,4% and 87,4% respectively. The mean percentage 
losses by mortality for the three trees over the 2 years 
studied are 80,0% and 71,9% respectively. This means that 
about 20% of the original number of inflorescences bear 
pods which corresponds well with the figure of 22,5% for 
South Africa given by Weiss (1981) . However, only 2,1 % 
of inflorescences in Australia produce mature pods (Weiss 
1981). The mortality rates of young pods and inflorescences 
are greater just after anthesis and the mortality rates de-
crease as the fruits develop (Figure 2). High mortality of 
young fruits was also observed by Stephenson (1980) in 
Catalpa speciosa and Bookman (1983) in Asclepias 
speciosa. 
Inflorescence mortality in South Africa may probably be 
attributed primarily to resource deficiency because no evi-
dence of any inflorescence or pod predation has been ob-
served. The higher inflorescence mortality observed in 
1985 (Table 2), also reflected by the prolonged loss of in-
florescences and pods in Figure 2, might be attributed to 
one or more of the following factors . In 1985 seed produc-
tion of A. longifolia trees in the vicinity was much lower and 
vegetative growth greater than in 1984 (Dennill 1987). 
Pie terse & Cairns (unpublished data) also found that much 
longer shoots were produced in 1985 than in other years on 
the same three trees examined in this study. Competition 
between vegetative and reproductive growth might have 
resulted in the prolonged mortality of reproductive organs 
in 1985. Abortion in the advanced state of development 
due to competition between reproductive and vegetative 
growth processes seems unlikely, because much energy is 
wasted through mature pods becoming aborted. Mortality 
due to resource deficiency should occur at a much earlier 
stage (Bookman 1983; Stephenson 1980) . 
Another possibility is the fact that the biocontrol agent 
released against A. longifolia , the bud-galling wasp, Tri-
chilogaster acaciaelongifoliae was infesting the trees more 
heavily in 1985 than in 1983. Although no galls occurred on 
the branches studied, some of the other branches on the 
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same trees were heavily galled. Dennill (1985) showed that 
inflorescence mortality of infested trees was much higher 
than those of uninfested trees . 
Weather factors could also explain part of the higher 
mortality in 1985. In 1985 the month of November (when 
pods ripen) was much drier than in 1983 and there was also 
more wind as well as a greater number of days on which 
high winds occurred (Figure 3) . These weather factors 
could have caused increased mortality of pods and in-
florescences in 1985. Large losses of green pods of A. longi-
folia can occur during high winds (pers. obs.). 
Predation, the third factor, accounted for 34% of non-
viable seeds on sites studied in Australia by Weiss (1981). 
Almost no pre-dispersal predation on sites studied in South 
Africa could be detected. This is reflected by the large per-
centage of viable seeds per square meter in the soil seed 
bank found by Milton & Hall (1981) and Pieterse & Cairns 
(1986). The high rate of natural abortion of inflorescences 
and pods is an indication that little or no pre-dispersal in-
florescence and seed predation exists in the early stages of 
development in South Africa. The plants therefore have to 
control seed production maternally to avoid over-utiliza-
tion of available resources. Table 2 provides more evidence 
that natural abortion is the main factor regulating the re-
production of the plant in South Africa . In 1983 tree no. 2 
and in 1985 tree no . 3 initially had significantly fewer pods 
per inflorescence than the rest of the trees. However, dur-
ing both years a higher pod mortality on the rest of the trees 
resulted in a non-significant difference in the ultimate 
number of pods per inflorescence. 
In South Africa developmental failure due to genetic de-
fects might be responsible for approximately 17% of all 
seeds present in the pods examined being undeveloped. 
The number of aborted seeds in Australia is given as 44% , 
of which 35% can be attributed to predator damage (Weiss 
1981). Therefore about 9% of the abortions may have been 
caused by maternal genetic defects. Keeping in mind that 
some of the small seeds attacked by the insects might have 
aborted later, the figure of 9% might correspond with the 
figure of 17% in South Africa where insects play no appa-
rent role in the abortion of the seed. It is however possible 
that undeveloped seed is a result of fierce competition be-
tween seeds for available resources . 
Two factors determining seed production of A. longifolia 
in South Africa, resource deficiency and predation of 
seeds, seem most likely to be externally manipulated . In-
sects attacking plants vegetatively might help to enhance 
flower and seed abortion due to resource deficiency by put-
ting more stress on the plants. Suppression of seed produc-
tion by gall-forming insects such as T. acaciaelongifoliae can 
also increase inflorescence mortality (Dennill 1985). Seed-
feeding insects like the weevil Melanterius ventralis re-
cently released for the biological control of A. longifolia can 
playa role by directly reducing the number of viable seeds 
produced. 
Conclusions 
Results obtained from several sites in Australia and one site 
in South Africa indicate that a lack of natural enemies is the 
major factor contributing to the reproductive success of A. 
longifolia on the site studied in South Africa. More com-
prehensive sampling in both countries is needed to confirm 
these results. Indications are however that biological con-
trol of seed production can play an important role in an in-
tegrated control programme, which seems to be the most likely 
solution to invasive weed problems (Kluge et al. 1986). 
S.-Afr. Tydskr. Plantk. , 1988, 54(5) 
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